A crucial advancement in the problem for the controlled release of energy by nuclear fusion appears possible by an autocatalytic fusion-fission-fusion microexplosion, where the deuteriumtritium (DT) fusion reaction of a dense magnetized DT plasma placed inside a thin liner made up of U238, Th232 (perhaps B10) releases a sufficient number of 14 MeV fusion neutrons which by fission reactions in the liner implode the liner on the DT plasma. The liner implosion increases the DT plasma density and with it the neutron output accelerating the fast fission reactions. Following the fast fission assisted ignition, a thermonuclear detonation wave can propagate into unburnt DT to reach a high gain. The simplest way for the realization of this concept appears to be the dense plasma focus configuration, amended with a nested high voltage magnetically insulated transmission line for the heating of the DT. The large magnetic field needed for the -particle α entrapment of the DT fusion reaction is here generated by the thermomagnetic Nernst effect, amplifying the magnetic field of the plasma focus current sheet.
Introduction
The release of energy by nuclear fusion on a macroscopic scale has so far been successful only with the assistance of a fission chain reaction, depending on a comparatively large critical mass of the fission trigger. But it has been shown that a very large reduction in the critical mass is possible by compressing the fissile material with intense laser-or particle beams [1, 2] . In principle one could then use a micro-fission chain reaction in highly compressed fissile material to ignite a small thermonuclear reaction in the same way as it is done for the ignition of large thermonuclear explosive devices. As for laser-or particle beam fusion this would require a large effort, bringing us not much closer to an inexpensive solution of the thermonuclear ignition problem. Instead we will follow here a different approach to couple the nuclear fusion and fission reactions, not requiring a large compression, but the heating of a magnetized dense DT plasma to the DT ignition temperature, by surrounding the DT plasma with a thin liner of U238, Th232 (or perhaps B10) [3] . Even for modest densities the DT reaction produces a sufficiently large number of 14 MeV neutrons capable to implode the liner onto the DT by fast fission reactions in the liner, increasing the density of the DT plasma thereby releasing even more neutrons, in turn increasing the fission reaction rate. It is a fortunate coincidence that this "autocatalytic" fusion-fission-fusion process can be realized with a simple modification of the well known plasma focus device, one of the cheapest but most efficient fusion devices which on its own just could not make it. Because of the energy cumulation in the plasma sheet, the plasma focus has an effective impedance as small as [4] , which permits to use inexpensive capacitor banks eliminating the need for the more expensive high voltage Marx generator banks. An externally applied axial bias field and the axial shear flow of the plasma focus should ensure sufficient stability of the liner. 
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The Coupling of the Fusion and Fission Reactions
As shown in Fig. 1 we are considering a hot DT plasma cylinder inside a metallic liner of U238 (or Th232). The fusion reaction rate in the DT plasma per unit volume is 
whereby (3) becomes ( )
and by inserting from (2) the expression for neutron flux φ ( ) ( ) 
which gives a lower bound for the DT plasma density at the minimum of ( ) In the presence of a temperature gradient T ∇ perpendicular to a magnetic field , the Nernst current density is (in Gaussian units) [7] 
Relativistic Electron Beam Heating by the Electrostatic Two-Stream Instability
The force density f exerted by the Nernst current on the DT plasma is ( )
Inserted into the magnetohydrostatic equation , it would be 5-fold amplified by the Nernst effect. To let the seed-field generated by the initial 10 diffuse through the liner into the DT, the liner can be segmented or its electrical conductivity be made small by making it as a ceramic liner. Fig. 2 shows two ways where the Nernst current forms closed loops, in Fig. 2a for a segmented liner, and in Fig. 2b inside a heated segment of the liner. 7 A
Conclusion
Facilitating the ignition of thermonuclear burn in the described way would require only a small amount of U238 (Th232) placed at one end of the liner. Following ignition, a burn wave can then propagate through the remaining part of the DT filled liner, with the liner made from some other substance.
With an electron beam radius of about , one can also use for ignition a current 
